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© Method of constructing a high performance printed circuit board assembly. 



© The invention features a method of constructing 
a high performance printed circuit board assembly 
utilizing a modular construction technique. Sub-as- 
semblies (10) are first constructed, tested, and then 
subsequently incorporated into the final circuit board 
assembly (20) which has a triplate geometry. Lami- 
nation of the modular sub-assemblies minimizes di- 
electric core thickness. 
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METHOD OF CONSTRUCTING A HIGH PERFORMANCE PRINTED CIR-CUIT BOARD ASSEMBLY 



The invention relates to a method of construct- 
ing a high performance printed circuit board as- 
sembly. 

High density printed circuit boards are gen- 
erally constructed with several electrically conduc- 
tive layers separated by dielectric layers. Some of 
the conductive layers are used to supply power 
and ground voltages. The remaining conductive 
layers are patterned for electrical signal intercon- 
nections among integrated circuit chips. Layer-to- 
layer interconnections are achieved by means of 
through-holes plated with electrically conductive 
material. In high density printed circuit boards it 
has been normal practice to provide interconnec- 
tions between adjacent conducting layers, which 
interconnections are commonly known as "vias". 

in United States Patent No. 3,740,678; entitled: 
Strip Transmission Line Structures; issued: June 
19, 1963, a triplate circuit board construction is 
shown in which X-Y signal planes form a repeating 
basic core structure in a multi-laminated, high den- 
sity circuit board. 

Such a circuit board construction has been 
useful in transmitting high frequency signals, and 
relies upon alternating dielectric mediums to 
achieve its many benefits. 

The aforementioned triplate construction has 
several drawbacks: (1) it is not a true triplate con- 
figuration in which X-Y signal planes are disposed 
about a conductive power or reference plane; (2) 
there is no teaching in the above-mentioned patent 
how vias can be fabricated between individual sig- 
nal planes embedded as a core within the multi- 
laminated board structure; (3) if an electrical short 
should develoo within anv one of the cores of the 
assembly, the whole assembly must be discarded. 
Such electrical short circuits occur with greater 
prevalence in high performance circuit boards as 
layers become thinner and signal line density is 
increased. 

The invention as claimed is intended to rem- 
edy these drawbacks. It solves the problem of 
constructing high performance printed circuit board 
assemblies comprising at least two laminated cir- 
cuitized power plane sub-assemblies. The circuitfe- 
ed power plane sub-assemblies are modular in that 
they are fabricated in a prior assembly process, 
and then laminated to other assembly elements as 
a finished core unit 

One of the advantages to using this type of 
fabricating technique is that each modular unit can 
be tested for electrical integrity prior to its integra- 
tion into the final assembly. Defective circuit board 
sub-assemblies can be discarded rather than hav- 
ing to discard the completed assembly, as with 



present techniques. The invention thus provides 
less waste, and improves reliability. 

The assembly of the invention is of true triplate 
construction, consisting of two laminated sub-as- 
5 semblies characterized by spaced-apart X-Y signal 
planes disposed about an internal power plane. 
Vias run through the core where necessary to 
provide communication between the X and Y signal 
planes. 

w The triplate core is prefabricated as follows: 

(i) a first conductive sheet is perforated with 
a power plane configuration; 

(ii) a second conductive sheet is laminated 
on either side of said first, perforated, conductive 

75 sheet to form a core; 

(iii) each of the outer conductive sheets of 
the core is then circuited to form a first sub- 
assembly; 

(iv) a second sub-assembly is fabricated 
20 similarly as the first sub-assembly by repeating 

steps (i), (ii) and (iii); and 

(v) the first and second sub-assemblies are 
then laminated together to produce a triplate con- 
struction. 

25 

The final circuit board assembly will be com- 
prised of a number of laminated sub-assemblies. 

Plated vias are fabricated in the sub-assem- 
blies where necessary. 
3 o Stilt another advantage of the modular tech- 

nique of the invention is provided by the greater 
choice of laminating materials. For example, it is 
intended to reduce the overall dielectric character 
of the final assembly by laminating the sub-assem- 
35 blies toaether usina bondinq films or a brominated 
phenoxy rosin, rather than a glass resin. 

High performance is achieved by using the 
lower dielectrics, which in turn allows for thinner 
layers and increased wiring density. 
40 The invention is described in detail below with 
reference to the drawings, in which: 

Figure 1 is a partial sectional view of a raw 
conductive sheet for use in fabricating the modular 
sub-assembly of the invention; 
45 Figure 2 shows a partial sectional view of the 

raw conductive sheet of Figure 1, after being perfo- 
rated with a power pattern; 

Figure 3 depicts a partial sectional view of 
an uncircuitized sub-assembly, formed by the lami- 
so nation of two conductive sheets about the perfo- 
rated conductive sheet illustrated in Figure 2; 

Figure 4 is a partial sectional view of a 
finished sub-assembly; 
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Figure 5 shows a partial sectional view of a 
typical triplate circuit board construction comprising 
two laminated sub-assemblies of Figure 4; 

Figure 6 illustrates a partial sectional view of 
a final printed circuit board assembly utilizing with- 
in its construction a plurality of sub-assemblies of 
Figure 4, which have been laminated together; and 

Figure 7 depicts a partial sectional view of a 
typical prior art. 

In general, the printed circuit board of this 
invention is constructed using many of the same 
materials and processes outlined and described in 
United States Patent No. 4,448,304, issued: May 
15, 1984 to Amelio et al, which teaches a tech- 
nique for plating copper to non-conductive sur- 
faces, such as dielectric materials; United State 
Patent No. 4,030,190, issued: June 21, 1977 to 
Varker, which describes a method of forming mul- 
tilayered printed circuit boards; and United States 
Patent No. 3,523,037, issued: August 4, 1970 to 
Chellis, which illustrates a method of fabricating 
laminate boards that arc used to construct mul- 
tiiayered assemblies. 

For the sake of brevity, it is desired to incor- 
porate herein, the teachings and description- of 
these materials and processes from the aforemen- 
tioned patents, all of which are hereby incorporated 
by reference. 

Generally speaking, the invention pertains to a 
modular technique for fabricating high performance 
circuit board assemblies. 

The assembly has a triplate geometry and 
comprises modular units having X and Y signal 
nianes disposed on either side of a centralized 
nower plane. 

Each sub-assembly has its own vias commu- 
nicating between the X and Y signal planes, such 
that when these modular units are laminated into 
the final circuit board assembly, these vias form 
internal communicating ducts. 

For the purposes of clarity, like elements will 
have the same designation throughout the figures. 

Now referring to Figure t, a raw copper sheet 
is shown in partial sectional view by arrow 2. The 
raw copper sheet 2 is drilled to provide a power 
plane configuration as illustrated in Figure 2. Lay- 
ered on either side of copper sheet 2 are copper 
sheets 4 and 5, respectively, which are laminated 
thereto by a bonding film or a brominated phenoxy 
resin, as depicted in Figure 3. This laminate struc- 
ture forms a raw core 7. In order to fabricate a 
modular sub-assembly 10 as shown in Figure 4, 
the raw core 7 is etched on the two copper sides 4 
and 5. r^soectivelv. to form X and Y sianal oattern 
8, as illustrated in Figure 4. Vias 13 (typical) are 
drilled where required, and plated to form commu- 
nicating ducts between the signal planes. 



This etching step is repeated for another simi- 
lar raw core 7. Two sub-assemblies 10 are lami- 
nated together to form a triplate construction 1 1 as 
shown in Figure 5, by means of a sticker sheet 9. 
s Sheet 9 can comprise a bonding film or an epoxy 
resin. A low dielectric bonding material is selected 
to reduce the overall dielectric character of the 
sub-assembly 10. The circuitizing of sheets 4 and 
5 is accomplished by additive or subtractive tech- 
ro niques known in the art. 

Referring to Figure 6, a final circuit board as- 
sembly is illustrated by arrow 20. 

The circuit board assembly 20 comprises at 
least two sub-assemblies 10, as shown. Sub-as- 
,s semblios 10 can be laminated together by a sticker 
sheet 9 of low dielectric-strength bonding material. 

Reference planes 12 can be laminated about 
the joined sub-assemblies 10, and appropriate plat- 
ed through-holes 17 will be added to complete 

20 assembly 20. 

Referring to Figure 7, a prior art triplate con- 
struction 15, is shown. A dielectric core 16 of 
considerable thickness is required in this construc- 
tion. 

25 One of the advantages of the modularly fab- 

ricated triplate construction 11 of the invention is 
that the thickness of the dielectric laminate 9 is 
reduced in comparison with that of core 16. 

One of the other advantages of constructing an 
30 assembly 20 by the modularized method of this 
invention is the ability to electrically test each sub- 
assembly 10 before it is laminated into the final 
circuit board assembly 20, In this manner, only 
defective sub-assemblies 10 are discarded, rather 
as than entire assembly 20. 

Except tor the special methodology of the 
modularized technique of this invention, all con- 
struction steps used herein are within the state of 
the art. Obvious variations or modifications which 
40 would be within the inventive scope are considered 
to be part of the invention, as presented by the 
subsequently appended claims. 



45 Claims 

1. Method of constructing a high performance 
printed circuit board assembly utilizing a modular 
construction technique comprising the steps of: 

so (a) fabricating a number of circuitized power 

plane sub-assemblies (10), each respective sub- 
assembly characterized by a signal plane (4, 5) 
disposed on opposite sides of an internal power 
plane (2) and electrically communicating by means 

<55 of olated vias (13) where necessary; and 

(b) laminating at least two sub-assemblies 
together to form a composite of triplate construc- 
tion (11); and 
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(c) constructing a printed circuit board as- 
sembly (20) by building a multi-laminate structure 
using said composite. 

2. The method of constructing a high perfor- 
mance printed circuit board assembly in accor- 
dance with claim 1 , further comprising the step of: 
(d) testing each respective sub-assembly (10) for 
electrical integrity prior to the laminating step (b). 

3. The method of constructing a high perfor- 
mance printed circuit board assembly in accor- 
dance with claim 1 , wherein the fabrication of each 
sub-assembly of step (a) further comprises the 
steps of: 

(i) perforating a first conductive sheet (2) 
having two outer surfaces with a power plane con- 
figuration; 

(ii) laminating a second conductive sheet <4 ( 
5) on each of said outer surfaces of said first 
perforated conductive sheet to form a core (7); 

(iii) circuiting said outer conductive sheets 
of the core to form a first sub-assembly (10): 

(iv) fabricating a second sub-assembly by 
repeating steps (i), (ii) and (iii): and 

(v) laminating said first and second sub- 
assemblies together to form a tripiate construction 
(11). 

4. The method of constructing a high perfor- 
mance printed circuit board assembly, in accor- 
dance with claim 3. further comprising the step of: 
(v.) fabricating plated vias (13) in each of said sub- 
assemblies where necessary. 

5. The method of constructing a high perfor- 
mance printed circuit board assembly in accor- 
dance with claim 4, further comprising the step of: 
(vii) testing each of said sub-assemblies for elec- 
trical integrity. 

6. The method of constructing a high perfor- 
mance printed circuit board assembly in accor- 
dance with claim 3, wherein the laminating of the 
first and second sub-assemblies together in step 
(v) includes the use of a bonding film (9). 

7. The method of constructing a high perfor- 
mance printed circuit board assembly in accor- 
dance with claim 3, wherein the laminating of the 
first and second sub-assemblies together in step 
(v) includes the use of an epoxy resin. 

8. A method of constructing a high perfor- 
mance printed circuit board assembly utilizing a 
modular construction technique, comprising the 
steps of: 

(a) fabricating a first circuited power core 
sub-assembly (10) having X-Y signal planes (8) 
disposed about an internal power plane (2) and 
separated therefrom by means of a dielectric layer 
(6); 



(b) repeating step (a) to form a number of 
sub-assemblies; 

(c) laminating at least two sub-assemblies 
together to form a composite (11); and 

(d) constructing a printed circuit board as- 
sembly (20) by building a multi-laminate structure 
using said composite. 

9. The method of constructing a high perfor- 
mance printed circuit board assembly in accor- 
dance with claim 8, further comprising the step of: 
(e) testing each respective sub-assembly (10) for 
electrical integrity prior to the laminating step (c). 

10. The method of constructing a high perfor- 
mance printed circuit board assembly in accor- 
dance with claim 8, wherein the fabrication of each 
sub-assembly of step (a) further comprises the 
steps of: 

(i) perforating a first conductive sheet (2) 
having two outer surfaces with a power plane con- 
figuration; 

(ii) laminating a second conductive sheet (4, 
5) on each of said outer surfaces of said first 
perforated conductive sheet to form a core (7); 

(iii) circuitizing said outer conductive sheets 
of the core to form a first sub-assembly (10); 

(iv) fabricating a second sub-assembly (10) 
by repeating steps (i), (ii) and (iii); and 

(v) laminating said first and second sub- 
assemblies (10) together to form a tripiate con- 
struction (11). 
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© Method o, constructing a high performance printed circuit board assembly. 



© The invention features a method of constructing 
a high performance printed circuit board assembly 
utilizing a modular construction technique. Sub-as- 
semblies (10) are first constructed, tested, and then 



subsequently incorporated into the final c.rcu.t board 
assembly (20) which has a tnplate geometry Lami- 
TaSn of the modular sub-assemblies m.mm.zes di- 
electric core thickness. 
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